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BACKGROUND: International medical graduates (IMGs)
have been a valuable resource for the United States
physician workforce, and their contribution to the
United States workforce is likely to increase.
OBJECTIVE: To describe the historical trends and
compare the characteristics of IMGs to United States
medical graduates (USMGs) in the United States.
DESIGN: Longitudinal analysis of the American Medical
Association Physicians’ Professional Data (AMA-PPD)
database using the 1978–2004 files and a comparative
analysis of the characteristics of a random sample of
1,000 IMGs and a random sample of 1,000 USMGs
using the 2004 file.
MEASUREMENTS: Historical trends and characteris-
tics of IMGs in the United States.
RESULTS: Over the last 26 years, the number of IMGs
in the United States grew by 4,873 per year reaching a
total of 215,576 in 2004, about 2.4 times its size in 1978.
The proportion of IMGs increased 0.12% per year, from
22.2% in 1978 to 25.6% in 2004. In 2004, compared
with USMGs, IMGs were older, less likely to be board
certified [Odds ratio (OR), 0.68; 95% CI, 0.53 to 0.86],
less likely to work in group practice (OR, 0.60; 95% CI,
0.37 to 0.98), more likely to have Internal Medicine as
practice specialty (OR, 2.10; 95% CI, 1.62 to 2.71) and
more likely to be residents (OR, 1.52; 95% CI, 1.07 to
2.16).
CONCLUSIONS: Over the last quarter century, the
IMGs provided a significant and steady supply for the
United States physician workforce that continues to
grow. Policymakers should consider the consequences
for both the United States and source countries.
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BACKGROUND
In the 1980s and 1990s, health care planners in the United
States projected physician surpluses by the beginning of the
21st Century.
1 In 1981, the Graduate Medical Education
National Advisory Committee (GMENAC) predicted a surplus
of 145,000 physicians by the year 2000.
2 GMENAC recom-
mended restricting both the number of positions in United
States medical schools and the number of international
medical graduates (IMGs) training in the United States. In
1997, a consortium of major organizations declared that there
is “compelling evidence that the United States is on the verge of
a serious oversupply of physicians.”
3 The consortium recom-
mended limiting federal funding of residency training positions.
Contrary to these projections, more recent evidence sug-
gests that the United States is actually experiencing an
increasing physician shortage.
4 Eighty-five percent of officials
of United States state medical societies and deans of United
States medical schools perceived shortages of physicians in a
number of specialties.
5 Several reports have confirmed these
perceptions for specialties such as radiology,
6 anesthesiology,
7
cardiology,
8 rheumatology,
9 and pulmonary and critical care.
10
The American College of Physicians (ACP) recently expressed its
concerns about “the adequacy of the supply of General Inter-
nists who provide care in outpatient settings.”
11 There are
reports that these shortages are negatively affecting the mission
of many medical schools, particularly in the areas of clinical
teaching and patient care.
5 Leading authorities are projecting
deficits by 2020 or 2025 as great as 200,000 physicians, 20% of
the needed workforce.
4
Despite few alternative predictions of no physician short-
age,
12,13 most organizations are alarmed and have revised
their previous positions and policies. The American Medical
Association’s (AMA) current policy emphasizes physician
shortages and that “evidence exists for additional shortages
in the future.”
14 Both the Association of American Medical
Colleges (AAMC) and the Council on Graduate Medical Edu-
cation (COGME) recently recommended increasing the number
of United States medical graduates (USMGs) by increasing
enrollment in United States medical schools by 15% over the
next 10 years.
15,16 They also recommended that residency
programs increase the number of training positions without
recommending increasing or decreasing the number of IMGs in
these positions.
Increasing the number of USMGs is challenging and might
not suffice the projected needs in the United States if changes
are not instituted on a large scale.
17,18 The COGME report
Received March 14, 2006
Revised August 8, 2006
Accepted October 10, 2006
Published online January 6, 2007
264highlights that the recommended increase of 15% in medical
school enrollment will have only a limited impact on the total
supply of physicians in 2020.
16 Furthermore, a more realistic
estimate of the potential expansion of medical school training
is thought to be only 7.6%.
5 In addition, recent analyses show
that the projected growth in the number of applicants to
United States medical schools will not parallel the suggested
expansion of medical school seats or the projected physician
shortage.
19
IMGs have been a valuable resource for the United States
physician workforce.
11 The AMA Physicians’ Professional Data
(AMA-PPD) file indicates that 215,928 IMGs were active
physicians in the United States in 2004, constituting 23.7%
of the total physician workforce.
20 Given the projected
shortages and the challenges to increasing the number of
USMGs, IMGs will likely remain a valuable resource for the
United States physician workforce in the future. In fact, the
ACP position is that a national health care workforce policy
should address the contributions of IMGs in meeting current
and anticipated needs of the patient population.
11
Because of the current size and potential future growth of
IMGs as part of the United States physician workforce, a better
understanding of their historical trends and characteristics is
essential in setting future policies. Indeed, the AAMC has
called for research to understand the role of IMGs in the
United States health care system.
15 The objective of this study
is to describe the historical trends of the number of IMGs who
are active physicians in the United States and to compare their
characteristics to those of USMGs.
METHODS
We conducted an observational study using the American
Medical Association Physicians’ Professional Data (AMA-PPD)
as our sampling frame.
21 This dataset contains detailed
information on all physicians who reside in the United States
and who have met the educational and credentialing require-
ments necessary for recognition as physicians in the United
States. A record is created when an individual enters a medical
school accredited by the Liaison Committee on Medical
Education (LCME), or in the case of IMGs, upon entry into
ACGME-accredited programs. Physicians are classified as
active unless they are retired, semiretired, working part-time,
temporarily not in practice, or not active for other reasons.
Active physicians include both physicians in practice and
physicians in training who we will refer to as practicing phy-
sicians and residents, respectively. We analyzed data from both
the historical and the current AMA-PPD files. The historical
files were available for the years 1978–2004 except for 1984
and 1990. The most current file available as of November 2005
was the 2004 AMA-PPD.
First, we evaluated the 1978–2004 trends of the number of
IMGs who are active physicians in the United States. We
evaluated these trends for the following three groups: resident
IMGs, practicing physician IMGs, and total IMGs. We then
expressed these numbers as proportions (relatively to all
residents, all practicing physicians, and all active physicians
in the United States, respectively). In a post hoc analysis, we
used linear and polynomial models to depict the long-term
time trends of numbers and proportions for each of the three
groups over the last quarter of the century.
Second, using the 2044 AMA-PPD file, we analyzed and
compared the characteristics of a random sample of 1,000
IMGs (sampling rate of 0.46%) to those of a random sample of
1,000 USMGs (sampling rate of 0.16%). These characteristics
included age, gender, number of years since graduation from
medical school, board certification, practice specialty, practice
type, practice location, and primary employer. We omitted the
country of birth variable from our analysis because it was
missing for about 25% of individuals (of whom 90% were
IMGs). We characterized the practice location by linking its zip
code to a four-category, rural-to-urban status and taxonomy, a
condensed version of the Rural–Urban Commuting Area
(RUCA) codes.
22 Before purchasing the data, we calculated
the sample size required to detect a 5% difference between the
2 groups in the percentage of board certified physicians with a
power of 0.80, and a sample size of 1,000 in each group would
allow us to detect a difference of 5%.
We conducted univariate analyses using Student’s t-test
and the chi-square test, when appropriate. In a first multivar-
iable analysis, we used practice specialty as dependent
variable and age, gender, country of graduation, and residency
status (yes/no) as independent variables. We then conducted
multivariable analyses using board certification, practice type,
practice location, and primary employer as dependent vari-
ables and age, gender, country of graduation, residency status
(yes/no), and practice specialty as consecutive independent
variables. We excluded residents from analyses of board
certification, but otherwise, adjusted for the same covariates
in all models. We did not use the number of years since
graduation as an independent variable in the main analyses
because it was highly correlated with age (Pearson correlation
coefficient 0.9; P<.001). However, we used years since gradu-
Figure 1. Time trends (1978–2004) of the numbers of residents,
practicing physicians, and total IMGs in the United States. Data for
1984 and 1990 are missing. We used straight interpolation in
drawing the trends. The total number of physicians in the United
State in 2004 was 843,248.
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stability of the inferences. Multinomial logistic regression
models were used for all analyses except board certification
for which we used a binary logistic model. We considered two-
sided P values and P<.05 as statistically significant and used
Microsoft Excel 2005 for data management and SPSS, version
13.0 (SPSS, Inc., Chicago, Illinois), for data analysis.
RESULTS
Historical Trends of IMGs
Between 1978 and 2004, the numbers of resident IMGs,
practicing physician IMGs and total IMGs showed consistent
upward trends that were more prominent for the latter 2
groups (Fig. 1). The yearly number for each of the three groups
fitted simple linear regression models, and the addition of
polynomial terms did not significantly improve curve estima-
tion. The respective slopes and P values for the linear models
were: β=702, P<.001; β=4,171, P<.001; β=4,873, P<.001.
These results suggest that the total number of residents IMGs,
practicing physician IMGs, and total IMGs increased, respec-
tively, by 702, 4,171, and 4,873 each year. In 2004, 31,147
resident IMGs, 184,429 practicing physician IMGs and215,576
total IMGs were active in the United States. These numbers
reflect respective increases of 19,310, 107,510, and 126,820
individuals over a 26-year period (relative increases of 163.1%,
139.8% and 142.9%).
T h et r e n d so ft h ep r o p o r t i o n so fr e s i d e n tI M G st oa l l
residents, of practicing physician IMGs to all practicing
physicians, and of total IMGs to all active physicians were also
upward (Fig. 2). The yearly proportion for each of the three
groups also fit simple linear regression models, and the
addition of polynomial terms did not significantly improve
curve estimation. The respective slopes and P values of the
linear models were β=0.38%, P<.001; β=0.08%, P<.001; β=
0.12%, P<.001. These results suggest that the proportion of
resident IMGs relative to all residents, for example, increased
by 0.38% each year. Accordingly, in 2004, 28.4% of residents,
25.2% of practicing physicians, and 25.6% of total physicians
active in the United States were IMGs. These proportions
reflect increases of 8.8%, 2.5%, and 3.4% of the respective
proportions over the 26-year period.
Characteristics of IMGs Compared to USMGs
Table 1 displays the characteristics of IMGs and compares them
to those of USMGs. In the univariate analyses, compared to
USMGs, IMGs were on average older (by about 3 years) and had
a higher number of years since graduation from medical school
(by about 5 years). They were also less likely to be board
certified (P<.001) and more likely to have Internal Medicine as a
practice specialty (P<.001) and work in solo practice (P<.001).
Multivariable analyses confirmed that compared with
USMGs, IMGs were less likely to be board certified [Odds ratio
(OR) 0.68; 95% CI, 0.53 to 0.86] and work in group practices
Figure 2. Time trends (1978–2004) of the proportions of residents,
practicing physicians, and total IMGs in the United States. Data for
1984 and 1990 are missing. We used straight interpolation in
drawing the trend.
Table 1. Characteristics of IMGs and USMGs practicing
in the United States
IMGs USMGs P value
*
(n=1,000) (n=1,000)
Age, mean (SD) 50.5
(13.3)
47.6
(13.4)
<.001
Years since graduation,
mean (SD)
23.4
(13.0)
18.2
(13.0)
<.001
Gender
Female (%) 30.0 26.1 .05
Practice specialty
†
Family Practice (%) 8.3 12.1 <.001
Internal Medicine (%) 21.9 12.0
Pediatrics (%) 8.7 7.5
OBGYN (%) 4.1 5.5
General surgery (%) 3.3 4.6
Board certification
‡ (%) 72.6 81.1 <.001
Practice type
§
Resident (%) 13.4 13.8 .72
Direct patient care (%) 83.2 79.6
Administration (%) 1.0 1.6
Medical teaching (%) 1.3 1.2
Medical research (%) 1.2 1.1
Practice location
Γ
Urban (%) 89.2 88.0 .60
Large rural (%) 5.6 6.8
Small rural (%) 1.7 2.2
Isolated small rural (%) 0.8 0.8
Primary employer
¶
Governmental (%) 6.4 4.6 <.001
Solo practice (%) 19.9 13.4
2 Physician practice (%) 2.6 3.3
Group practice (%) 20.8 31.2
HMO (%) 0.5 0.3
Medical school (%) 2.9 2.8
Non- governmental hosp (%) 16.3 17.2
*Based on t-tests for interval variables (age, years since graduation) and
chi-square tests for categorical variables.
†Only primary care specialties are listed.
‡Residents excluded from denominator.
§Only relevant categories are listed; data missing for n=91.
ΓData missing for n=49.
¶Only relevant categories are listed.
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residents (OR, 1.52; 95% CI, 1.07 to 2.16) and have Internal
Medicine as a practice specialty. In the secondary analyses
(years since graduation replacing age as an independent
variable), the results did not change significantly except for
the odds ratio for IMGs being residents (OR, 6.03; 95% CI, 3.75
to 9.7).
DISCUSSION
Over the last quarter century, the number of IMGs in the
United States grew on average by 4,873 per year reaching a
total of 215,576 in 2004, about 2.4 times its 1978 size. The 2
subgroups of resident IMGs and practicing physician IMGs
showed similar increases. In 2004, compared with USMGs,
IMGs were older, less likely to be board certified, less likely to
work in group practice, more likely to have Internal Medicine
as practice specialty, and more likely to be residents.
This study has two major strengths. First, we used a dataset
that is compiled using a systematic and comprehensive
methodology and accounts for all active physicians licensed
to practice medicine in the United States.
21 Second, while
other studies have provided a cross-sectional analysis of the
reliance of the United States physician workforce on IMGs, we
were able to describe the historical trends of IMGs in the
United States over a period of more than 26 years. While the
longitudinal analysis is unique to date, our analysis also
reduces the possibility of chance findings that cross-sectional
analysis are prone to, and more importantly, enables policy-
makers to make better future predictions.
The study has some limitations. We did not have the full
population data available for analyzing physicians’ character-
istics, and used instead, 2 samples of 1,000 records each
based on a priori power calculations. IMGs include the two
distinct subgroups of United States citizens who trained
abroad and non-U.S. citizens. We did not describe the
historical trends for the two aforementioned subgroups nor
did we compare their characteristics. We did, however, adjust
for U.S. citizenship status in comparing the characteristics of
IMGs and USMGs. The linear models we used to depict the
time trends of numbers and proportions might not be as
strong as methods such as piecewise linear regression models
or smooth spline models particularly for short-term fluctua-
tions. However, the models we used are appropriate for the
purpose of detecting long-term trends especially because they
appear to be reasonably approximated by straight lines.
There are a number of interesting observations related to
these historical trends. First, the actual numbers of IMGs
show higher growth rates than their proportions (Figs. 1 and
2). This is explained by the fact that the growth in numbers is
mainly related to the growth of the total population of active
physicians in the United States (i.e., even if the proportions of
IMGs remained constant, their number will still grow with the
growth of the total population of physicians). Second, while the
growth in the proportion of IMGs is greater for residents than
for practicing physicians (0.38% vs 0.08%, respectively), the
growth in the number of IMG residents is lower than for
practicing physician IMGs (702 vs 4171, respectively). This is
because of the fact that the total population of residents is
much smaller than that of practicing physicians. The slower
growth in the number of resident IMGs is also related to the
fact that individuals joining the resident IMGs group will leave
it after a few years (e.g., 3 years for Internal Medicine training)
while individuals joining the practicing physician IMG group
will leave it after many years of practice.
The comparisons of the characteristics of IMGs and USMGs
are consistent with the published literature. In terms of board
certification, Benson et al. found that among physicians who
graduated between 1975 and 1980 and applied for the
certifying examination of the American Board of Internal
Medicine, USMGs had higher passing rates than IMGs.
23
Among IMGs, non-U.S. citizens had higher passing rates than
U.S. citizens. Norcini et al. showed similar results among
1958–1994 medical graduates, regardless of specialty.
24 In
terms of primary employer, Freshnok et al. also found in the
early 1980s that physicians in group practice were predomi-
nantly USMGs.
25 In terms of practice location, both a 1995
study and a 2003 study indicated that patterns of location of
IMGs mirrored those of USMGs.
26,27 Our findings relating to
practice specialty differ from the findings by Mullan in 1995
that IMGs had similar specialty patterns to USMGs. The
reasons for these differences are unclear.
Our analysis shows that over the last quarter century, the
IMGs provided a significant and steady supply for the United
States physician workforce. Based on the regression model,
and assuming demand and supply factors remain the same,
the number of IMGs would increase about 102,000 by 2025. In
formulating policies to address the projected physician short-
age, U.S. and foreign policymakers need to consider whether
IMGs could sustain such supply. In fact, a number of high
income countries are trying to address their own physician
shortages by recruiting from the same pool of English-speak-
ing IMGs as the United States.
28 This competition could
potentially complicate the recruitment of IMGs into the United
States physician workforce and affect the quality of care
delivered by those who are ultimately recruited.
In addition, the United States and foreign policymakers
should consider the implications of the global physician
migration for the ‘source countries’ that are mainly low income
countries.
29 These countries benefit financially through remit-
tances, skills transfer, and possible investment upon migrants’
return.
30 They suffer, however, from a ‘brain drain’ resulting in
loss of educational investment, loss of intellectual capital,
reduced range of available services, and chronic understaffing
of health care facilities.
31 This dilemma has indirect impact on
high income countries such as the United States because of
the increased threat of global pandemics. Public health in
high-income countries increasingly depends on the effective-
ness of health care systems in the low income countries.
18
In summary, this study shows that the United States
physician workforce increasingly consists of IMGs and that
their characteristics differ from those of USMGs. Future
studies should quantify the needs of the United States
physician workforce for IMGs and determine how to meet
those needs in view of the source countries’ requirements and
the expected toll of the brain drain. Studies should also
compare the quality of care provided by IMGs to that of USMGs
and how the differences in certain characteristics of IMGs and
USMGs (e.g., specialty and primary employer) affect clinical
practice patterns.
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